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DEVELOPING DEVICE WITH DEVELOPING 
BLADE HAVING CURVED PORTION AND 

IMAGE FORMING DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to a developing device and 
an image forming device having the developing device. 
A conventional image forming device of an electric 

photography type such as a printer, a copier, and a facsimile 
forms an image through an electric photography process. 
Such an image forming device includes a charging roller for 
uniformly charging a surface of a photosensitive drum; an 
exposure unit for exposing the surface of the photosensitive 
drum to form a static latent image thereon; a developing 
roller for attaching toner to the static latent image to form a 
toner image; a toner supply roller for charging and supplying 
toner to the developing roller; a developing blade for form 
ing a toner layer With a uniform thickness on a surface of the 
developing roller; a transfer roller for transferring the toner 
image on the surface of the photosensitive drum to a sheet; 
and a cleaning device for collecting toner not transferred and 
remaining on the surface of the photosensitive drum. 

Japanese Patent Publication No. 2001-305856 has dis 
closed a developing blade. When a toner layer is formed on 
a surface of a developing roller, the developing blade scrapes 
excess toner on the surface of the developing roller, thereby 
making a thickness of the toner layer uniform. In Japanese 
Patent Publication No. 2001-305856, the developing blade 
is formed of an elastic plate member for easily scraping 
toner, and a curved portion of the developing blade is 
pressed against the developing roller. 

The curved portion of the developing blade is pressed 
against the developing roller at a doWnstream side in a 
direction that the developing roller rotates relative to a top 
of the curved portion of the developing blade. The top of the 
curved portion of the developing blade has a minimum 
curvature radius, and the curvature radius increases toWard 
a doWnstream side in a direction that the developing roller 
rotates. That is, When Rc represents the curvature radius at 
the top of the curved portion of the developing blade and R 
represents the curvature radius at the abutting point Where 
the developing blade abuts against the developing roller, the 
folloWing relation is established. 

It is possible to adjust a thickness of the toner layer on the 
surface of the developing roller through the curvature radius 
of the abutting point. In the image forming device disclosed 
in Japanese Patent Publication No. 2001-305856, the toner 
tends to expel each other due to a charged state of the toner. 
Accordingly, the developing blade is lifted through an expel 
force, thereby shifting the abutting point betWeen the devel 
oping blade and the developing roller. As described above, 
the top of the curved portion of the developing blade has a 
minimum curvature radius, and the curvature radius 
increases toWard the doWnstream side in a direction that the 
developing roller rotates. Therefore, When the abutting point 
is shifted, the curvature radius R at the abutting point is also 
changed. As a result, the thickness of the toner on the surface 
of the developing roller changes, thereby making it dif?cult 
to stably form an image. 

In vieW of the problems described above, an object of the 
present invention is to provide a developing device and an 
image forming device for forming a toner layer With a 
uniform thickness on a surface of a developing roller, so that 
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2 
an image is stably formed even When an abutting point 
betWeen a developing blade and the developing roller is 
shifted. 

Further objects and advantages of the invention Will be 
apparent from the folloWing description of the invention. 

SUMMARY OF THE INVENTION 

In order to attain the objects described above, according 
to the present invention, a developing device comprises a 
developer support member and a developing blade having a 
curved portion abutting against the developer support mem 
ber. When Rc represents a minimum curvature radius of the 
curved portion of the developing blade and R represents a 
curvature radius at an abutting point Where the curved 
portion abuts against the developer support member, a ratio 
of R to Rc (R/Rc) meets the folloWing relation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW shoWing an image forming 
device according to a ?rst embodiment of the present 
invention; 

FIG. 2 is a schematic vieW shoWing a curved portion of 
a developing blade formed With a bending process according 
to the ?rst embodiment of the present invention; 

FIG. 3 is a schematic vieW shoWing a curved portion of 
a developing blade formed With a grinding process accord 
ing to the ?rst embodiment of the present invention; 

FIG. 4 is a schematic vieW showing a curved portion of 
a developing blade formed With a bending process according 
to a second embodiment of the present invention; 

FIG. 5 is a schematic vieW shoWing a curved portion of 
a developing blade formed With a grinding process accord 
ing to the second embodiment of the present invention; 

FIG. 6 is a graph shoWing a relationship betWeen an 
abutting angle of the developing blade and a curvature 
radius of an abutting portion according to the second 
embodiment of the present invention; 

FIG. 7 is a schematic plan vieW shoWing the curved 
portion When a bending angle of the developing blade is 
maximum according to the second embodiment of the 
present invention; and 

FIG. 8 is a schematic enlarged vieW shoWing the curved 
portion When a bending angle of the developing blade is 
minimum according to the second embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereunder, embodiments of the present invention Will be 
explained With reference to the accompanying draWings. In 
the embodiments, an image forming device of an electric 
photography type is applied to a printer. 

First Embodiment 

FIG. 1 is a schematic vieW shoWing an image forming 
device according to a ?rst embodiment of the present 
invention. As shoWn in FIG. 1, the image forming device 
includes a photosensitive drum 11 as an image supporting 
member to freely rotate in an arroW direction A. A charging 
roller 12 is arranged as a charging device to face and contact 
With the photosensitive drum 11, and freely rotates in an 
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arrow direction B. The charging roller 12 uniformly charges 
a surface of the photosensitive drum 11 with negative 
polarity. An exposure device 13 irradiates light correspond 
ing to a printing pattern on the surface of the photosensitive 
drum 11, so that a static latent image corresponding to the 
printing pattern is formed on the surface of the photosensi 
tive drum 11. 
As shown in FIG. 1, a developing unit 20 includes a 

developing roller 14 as a developer supporting member; a 
toner supply roller 15 as a developer supply member; and a 
developing blade 16. The developing roller 14 is arranged to 
face and contact with the photosensitive drum 11, and freely 
rotates in an arrow direction C. The toner supply roller 15 is 
arranged to face and contact with the developing roller 14, 
and freely rotates in an arrow direction D. The developing 
blade 16 is arranged to abut against the developing roller 14. 

The developing blade 16 contacts with the developing 
roller 14 to charge toner with negative polarity through 
friction, so that a thin toner layer is formed on a surface of 
the developing roller 14. The developing roller 14 supplies 
toner to the photosensitive drum 11 for developing, so that 
a toner image is formed on the surface of the photosensitive 
drum 11 as a developer image or a visible image. In the 
embodiment, the toner supply roller 15 contacts with the 
developing roller 14, and may be arranged not to contact 
with the developing roller 14. 
A transfer roller 17 is disposed below the photosensitive 

drum 11 as a transfer device to face and contact with the 
photosensitive drum 11, and freely rotates in an arrow 
direction E. The transfer roller 17 transfers the toner image 
on the surface of the photosensitive drum 11 to a sheet 
supplied from a sheet supply device (not shown) and moving 
in an arrow direction F as a printing medium. A cleaning 
device 18 is provided for collecting toner remaining on the 
surface of the photosensitive drum 11 after the transfer roller 
17 transfers the toner image to the sheet. The cleaning device 
18 is provided with a cleaning blade 18a facing and con 
tacting with the photosensitive drum 11. The cleaning blade 
18a scrapes toner, and the cleaning device 18 collect toner 
for recycling or discarding. 

After transferring the toner image, the sheet is transported 
to a ?xing device (not shown), so that the toner is melted and 
attached to the sheet, thereby ?xing the toner image to the 
sheet. After printing the sheet, the sheet is discharged outside 
the printer with a discharge device (not shown). In the 
embodiment, the photosensitive drum 11, the charging roller 
12, the developing unit 20, and the cleaning device 18 are 
assembled in a unit as a process cartridge of a developing 
device. A toner cartridge is detachably attached to the 
process cartridge. 
When the toner layer is formed on the surface of the 

developing roller 14, the developing blade 16 scrapes excess 
toner on the surface of the developing roller 14 to make a 
thickness of the toner layer uniform. Accordingly, the devel 
oping blade 16 is formed of an elastic plate member bent in 
an L shape to make it easy to scrape excess toner on the 
surface of the developing roller 14. A bent portion or a 
curved portion of the developing blade 16 is pressed against 
the developing roller 14. A material of the developing blade 
16 includes SUS (stainless steel) and phosphor bronZe. 

It is preferred that the developing blade 16 has a thickness 
of 0.05 to 0.5 mm. When the developing blade 16 has a too 
small thickness, i.e., less than 0.05 mm, in addition to 
deteriorating durability, it is dif?cult to press the developing 
blade 16 against the developing roller 14 with a suf?cient 
force and adjust an amount of toner attached to the surface 
of the developing roller 14. When the developing blade 16 
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4 
has a too large thickness, i.e., larger than 0.5 mm, it is 
dif?cult to accurately bend the developing blade 16 such that 
a curvature radius continuously increases from a top of the 
curved portion of the developing blade 16 toward a down 
stream side in a direction that the developing roller 14 
rotates. Further, when the developing blade 16 has a too 
large thickness, the plate member may generate a crack at 
the curved portion of the developing blade 16 due to 
difference in bending characteristics at an upstream side and 
a downstream side in a direction that the developing roller 
14 rotates. 

It is preferred to set a curvature radius of a curved portion 
from the top of the curved portion of the developing blade 
16 to a downstream side in a direction that the developing 
roller 14 rotates between 0.1 and 1.0 mm in view of strength 
and long term durability. The curve portion of the develop 
ing blade 16 at a downstream side in a direction that the 
developing roller 14 rotates from the top of the curved 
portion is pressed against the developing roller 14. 
A process of forming the developing blade 16 according 

to the ?rst embodiment of the present invention will be 
explained next. FIG. 2 is a schematic view showing the 
curved portion of the developing blade 16 formed with a 
bending process according to the ?rst embodiment of the 
present invention. When Rc represents a minimum curvature 
radius of the curved portion of the developing blade 16, or 
a top p1, and R represents a curvature radius at an abutting 
point p2 between the developing blade 16 and the develop 
ing roller 14, a ratio of R to Rc (R/Rc) meets the following 
relation. 

As described above, the curvature radius Rc and the 
curvature radius R are within 0.1 to 1.0 mm. In a process of 
manufacturing the developing blade 16, a metal mold is used 
for bending the plate member to have the curvature radius 
Rc. When the plate member is bent with the metal mold, a 
winkle is generated on a surface of the plate member. 
Accordingly, after bending the plate member, the surface of 
the plate member is polished to have a surface roughness 
less than 1 pm. With the polishing process, it is possible to 
adjust the curvature radius R of the abutting portion p2. A 
method of polishing includes a buf?ng method and a sand 
blast method. The sandblast method provides accurate pol 
ishing, so that the curvature radius R of the abutting portion 
p2 is accurately adjusted. 

In the embodiment, the surface roughness represents a 
surface roughness along a direction that the developing 
roller 14 rotates. The surface roughness adopts a ten-point 
average roughness. To obtain the ten-point average rough 
ness, ?rst, a standard length is obtained from a roughness 
pro?le of the plate member along an average line. Then, a 
?rst average of absolute heights of highest to ?fth highest 
portions from the average line in the standard length is 
obtained. Similarly, a second average of absolute heights of 
deepest to ?fth deepest portions from the average line in the 
standard length is obtained. The ten-point average roughness 
is obtained from a sum of the ?rst average and the second 
average. 

FIG. 3 is a schematic view showing the curved portion of 
the developing blade 16 formed with a grinding process 
according to the ?rst embodiment of the present invention. 
In the process of grinding the developing blade 16, the plate 
member is formed of an elastic member with a thickness 
greater than 1.0 mm, so that the curvature radius R of the 
abutting portion p2 increases as compared with the bending 
process. When the curvature radius R of the abutting portion 
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p2 increases, a contact area between the developing roller 14 
and the developing blade 16 increases, thereby making it 
easy to charge toner through friction. 
A material of the plate member constituting the develop 

ing blade 16 includes SUS (stainless steel) and phosphor 
bronZe. Instead of metal, the plate member may be formed 
of a resin material such as silicone rubber and urethane 
rubber. When the developing blade 16 is formed of a resin 
material, it is preferred to add carbon black or an ion 
conductive material to the resin material. When the curved 
portion of the developing blade 16 is formed With a grinding 
process, it is possible to improve dimensional accuracy of 
the curvature radius R of the abutting portion p2 as com 
pared With the bending process. 
An operation of the developing blade 16 according to the 

?rst embodiment Will be explained next. After toner is 
supplied to the developing unit 20 from a toner storage unit 
(not shoWn), the toner supply roller 15 supplies toner to the 
developing roller 14. At this time, toner is attached to the 
surface of the developing roller 14 to form a toner layer With 
a random thickness, not a uniform thickness. When the 
developing roller 14 rotates to pass the toner layer With a 
random thickness through the abutting portion betWeen the 
developing roller 14 and the developing blade 16, the 
developing blade 16 scrapes excess toner to make the 
thickness of the toner layer uniform. At this time, the 
thickness of the toner layer is determined by the curvature 
radius R of the abutting portion p2 at the curved portion of 
the developing blade 16. After toner is uniformly attached to 
the surface of the developing roller 14, toner is attached to 
a latent static image on the surface of the photosensitive 
drum 11, thereby forming a toner image on the surface of the 
photosensitive drum 11. 

It is designed that the abutting portion p2 at the curved 
portion of the developing blade 16 is stationary. HoWever, 
When the toner supply roller 15 supplies toner to the devel 
oping roller 14, toner is charged on the surface of the 
developing roller 14 and repels With each other. In this case, 
a repel force increases as a charge amount of toner increases. 
When toner repels With each other, the developing blade 16 
is lifted from the surface of the developing roller 14, thereby 
shifting a position of the abutting portion p2. An amount of 
a change in the curvature radius relative to an amount of the 
shift of the abutting portion p2 is proportional to the ratio 
R/Rc of the curvature radius R of the abutting point p2 to the 
curvature radius Rc of the curved portion of the top p1. 

Table 1 shoWs a relationship betWeen the ratio R/Rc of the 
curvature radius R to the curvature radius Rc and amounts 
of fresh toner and aged toner attached to the surface of the 
developing roller 14. An additive such as a toner surface 
modi?er contained in the fresh toner functions effectively, so 
that the fresh toner has a small variance in a particle 
diameter. On the other hand, the additive is lost or embedded 
in a toner particle to lose function With time, so that the aged 
toner has a large variance in a particle diameter. The fresh 
toner and the aged toner are charged differently, thereby 
changing the repel force of toner. Accordingly, When the 
fresh toner is used, an amount of lifting the developing blade 
16 is different from a case that the aged toner is used, thereby 
changing an amount of toner attached to the developing 
roller 14. 

In Table 1, an attached toner amount represents an amount 
of toner (mg) per one square centimeter (cm2) of the surface 
of the developing roller 14. The measurement of the attached 
toner amount Was performed as folloWs. First, a double-side 
adhesive tape Was attached to a metal tool having a shape 
corresponding to an outer circumferential surface of the 
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developing roller 14. The metal tool Was charged With 
positive polarity, and Was approached toWard the developing 
roller 14, so that toner on the surface of the developing roller 
14 Was attached to the metal tool. Then, a Weight of toner 
attached to the metal tool Was measured. A series of steps 
described above Was repeated until toner on the surface of 
the developing roller 14 Was all consumed. A sum of toner 
attached to the metal tool represents the attached toner 
amount. 

TABLE 1 

Curvature Radius of Attached Toner Amount mg 

Developing Blade Fresh Aged 

Rc (mm) R (mm) IURc Toner Toner Difference 

0.23 0.25 1.09 0.62 0.64 0.02 
0.23 0.27 1.17 0.65 0.68 0.03 
0.23 0.28 1.20 0.66 0.74 0.08 
0.23 0.29 1.26 0.67 0.79 0.12 
0.30 0.33 1.10 0.75 0.78 0.03 
0.30 0.35 1.17 0.78 0.83 0.05 
0.30 0.36 1.20 0.79 0.87 0.08 
0.30 0.40 1.33 0.82 0.96 0.14 

In Table 1, there is a difference in the attached toner 
amount betWeen the fresh toner and the aged toner. This is 
because, as described above, the fresh toner and the aged 
toner are charged differently, thereby changing an amount of 
lifting the developing blade 16. 
One of parameters indicating printing performance 

includes OD (Optical Density). The OD represents re?ec 
tivity at a most black portion of a printed sheet. When a 
variance of the OD is Within 10.1, it is possible to maintain 
good printing quality. From a previous experiment, it is 
found that When a variance in the attached toner amount is 
less than 0.1 mg, it is possible to maintain the OD Within 
10.1. Accordingly, in the embodiment, When the ratio of R 
to Rc (R/Rc) meets the folloWing relation, 

it is possible to maintain the variance in the attached toner 
amount less than 0.1 even though the charged state of toner 
is changed. Accordingly, regardless of the charged state of 
toner changing With time, it is possible to form the toner 
layer With a uniform thickness, thereby stably forming an 
image. 

Second Embodiment 

A second embodiment of the present invention Will be 
explained next. Components same as those in the ?rst 
embodiment are denoted by the same reference numerals, 
and explanations thereof are omitted. In the second embodi 
ment, a printer has a con?guration same as that in the ?rst 
embodiment, and Will be explained With reference to FIG. 1 
shoWing the printer of the ?rst embodiment. FIG. 4 is a 
schematic vieW shoWing a curved portion of the developing 
blade 16 formed With a bending process according to the 
second embodiment of the present invention. 
When the developing blade 16 is manufactured With the 

bending process, a plate member formed of an elastic 
material is bent in an L shape With a metal mold. As shoWn 
in FIG. 4, a bending angle 0 is Within a range of 400 to 1000 
(40°§0§100°). Further, When Rc represents a curvature 
radius of a top p1 of the curved portion of the developing 
blade 16, and R represents a curvature radius at an abutting 
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point p2 between the developing blade 16 and the develop 
ing roller 14, a ratio of R to Rc (R/Rc) meets the following 
relation. 

FIG. 5 is a schematic vieW showing a curved portion of 
the developing blade 16 formed With a grinding process 
according to the second embodiment of the present inven 
tion. When the developing blade 16 is manufactured With the 
grinding process, a plate member formed of an elastic 
material is ground and polished. Similar to the bending 
process, as shoWn in FIG. 5, the bending angle 6 is Within 
a range of 400 to 100° (40°§6§l00°). Further, When Rc 
represents a curvature radius of a top p1 of the curved 
portion of the developing blade 16, and R represents a 
curvature radius at an abutting point p2 betWeen the devel 
oping blade 16 and the developing roller 14, a ratio of R to 
Rc (R/Rc) meets the folloWing relation. 

An operation of the developing blade 16 according to the 
second embodiment Will be explained next. After toner is 
supplied to the developing unit 20 from a toner storage unit 
(not shoWn), the toner supply roller 15 supplies toner to the 
developing roller 14. At this time, toner is attached to the 
surface of the developing roller 14 to form a toner layer With 
a random thickness, not a uniform thickness. When the 
developing roller 14 rotates to pass the toner layer With a 
random thickness through the abutting portion betWeen the 
developing roller 14 and the developing blade 16, the 
developing blade 16 scrapes excess toner to make the 
thickness of the toner layer uniform. At this time, the 
thickness of the toner layer is determined by the curvature 
radius R of the abutting portion p2 at the curved portion of 
the developing blade 16. After toner is uniformly attached to 
the surface of the developing roller 14, toner is attached to 
a latent static image on the surface of the photosensitive 
drum 11, thereby forming a toner image on the surface of the 
photosensitive drum 11. 

The charged state of toner supplied from the toner supply 
roller 15 to the developing roller 14 greatly depends on an 
environment Where the printer is used or a state of the printer 
in use. For example, When a printer is used under a high 
temperature and a high humidity, a charge amount of toner 
tends to increase. When a printer prints sheets sequentially, 
a charge amount of toner tends to increase. When a printer 
stays for a long time Without printing, a charge amount of 
toner tends to decrease. As described above, When the toner 
supply roller 15 supplies toner to the developing roller 14, 
toner on the surface of the developing roller 14 repels With 
each other, and a repel force increases as a charge amount of 
toner increases. When toner repels With each other, the 
developing blade 16 is lifted from the surface of the devel 
oping roller 14, thereby shifting a position of the abutting 
portion p2. 

In the present invention, the curvature radius of the curved 
portion of the developing blade 16 increases from the top p1 
toWard a doWnstream side in a direction that the developing 
roller 14 rotates. Accordingly, When the developing blade 16 
is lifted and the abutting portion p2 is shifted, a difference 
betWeen the curvature radius Rc at the top p1 and the 
curvature radius R of the abutting portion p2 increases. 

FIG. 6 is a graph shoWing a relationship betWeen an 
abutting angle (I) of the developing blade 16 and the curva 
ture radius R of an abutting portion p2 according to the 
second embodiment of the present invention. As shoWn in 
FIGS. 4 and 5, the abutting angle (I) is de?ned by a ?rst 
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8 
normal line betWeen the top p1 of the curved portion of the 
developing blade 16 and a center of a circle of the curvature 
radius R and a second normal line betWeen the abutting 
portion p2 and a center of a circle of the curvature radius R. 
The abutting angle (I) increases as the abutting portion p2 is 
shifted toWard a doWnstream side in a direction that the 
developing roller 14 rotates. 

As shoWn in FIG. 6, the curvature radius R increases as 
the abutting angle (I) increases. Further, an increasing rate of 
the curvature radius R relative to an increase in the abutting 
angle (I) increases as a bending angle 6 of the developing 
blade 16 increases. Accordingly, in order to expand a range 
of the abutting angle (I) in Which the ratio of the curvature 
radius R to the curvature radius Rc (R/Rc) meets the 
folloWing relation, 

it is preferred that the developing blade 16 has a small 
bending angle 6. 
A maximum value and a minimum value of the bending 

angle of the developing blade 16 Will be explained next. 
FIG. 7 is a schematic plan vieW shoWing the curved portion 
When the bending angle 6 of the developing blade 16 is 
maximum according to the second embodiment of the 
present invention. As shoWn in FIG. 7, When the bending 
angle 6 exceeds 100°, it is dif?cult to adjust a change in an 
environment Where the printer is used or a state of the printer 
in use. This is because it is dif?cult to obtain a suf?cient 
range of the abutting angle (I) at Which the ratio of the 
curvature radius R to the curvature radius Rc (R/Rc) meets 
the relation l.0§R/Rc§l.2. 

Further, When the bending angle 6 exceeds 100°, it is 
necessary to remove toner into a small area after the devel 
oping blade 16 scrapes toner on the surface of the develop 
ing roller 14. Accordingly, after scraping, toner may pass 
through the abutting portion betWeen the developing roller 
14 and the developing blade 16. As a result, a large amount 
of toner is attached to the surface of the developing roller 14 
With time. For the reasons described above, in the embodi 
ment, the bending angle 6 is preferably less than 100°. 

FIG. 8 is a schematic enlarged vieW shoWing the curved 
portion When the bending angle 6 of the developing blade 16 
is minimum according to the second embodiment of the 
present invention. As shoWn in FIG. 8, When the bending 
angle 6 is less than 40°, it is possible to expand a range of 
the abutting angle (I) in Which the ratio of the curvature 
radius R to the curvature radius Rc (R/Rc) meets the relation 
l.0§R/Rc§l.2. HoWever, When the bending angle 6 is less 
than 40°, it is dif?cult to secure a large range of an 
installation angle at Which the developing blade 16 can be 
stably arranged relative to the surface of the developing 
roller 14. 

More speci?cally, in order to scrape toner on the surface 
of the developing roller 14 With the developing blade 16, it 
is necessary to press the developing blade 16 against the 
surface of the developing roller 14 With a speci?c pressing 
force. At this time, the developing blade 16 is preferably 
arranged at an installation angle, so that a direction of the 
force of the developing blade 16 applied to the developing 
roller 14 is close to the ?rst normal line at the top p1 of the 
curved portion of the developing blade 16. HoWever, When 
the direction of the force becomes too close to the ?rst 
normal line at the top p1 of the curved portion of the 
developing blade 16, the developing blade 16 may be 
tWisted or deformed as the developing roller 14 rotates. 
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Further, When the bending angle 0 is less than 40°, it is 
dif?cult to secure a suf?cient contact area for scraping toner 
on the surface of the developing roller 14, thereby making 
it dif?cult to form the toner layer With a uniform thickness 
on the surface of the developing roller 14. Accordingly, in 
the embodiment, the bending angle 0 is preferably greater 
than 40°. 
As described above, in the embodiment, the bending 

angle 0 is Within a range of 40° to 100° (40°§0§100°), 
Accordingly, it is possible to reduce the variance in the 
attached toner amount less than 0.1 mg. It is also possible to 
secure a large range of the installation angle at Which the 
developing blade 16 can be stably arranged, thereby making 
it possible to stably form an image. 

The disclosure of Japanese Patent Application No. 2004 
246454, ?led on Aug. 2, 2004, is incorporated in the 
application. 

While the invention has been explained With reference to 
the speci?c embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims. 
What is claimed is: 
1. A developing device comprising: 
a developer support member; and 
a developing blade having a curved portion abutting 

against the developer support member, Wherein a ratio 
of a minimum curvature radius Rc of the curved portion 
of the developing blade and a curvature radius R of the 
curved portion at an abutting point Where the curved 
portion abuts against the developer support member 
establishes a relation of 1.09§R/Rc§ 1.2. 

2. The developing device according to claim 1, Wherein 
said developing blade abuts against the developer support 
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member at the abutting point situated at a doWnstream side 
of the curved portion having the curvature radius Rc. 

3. The developing device according to claim 1, Wherein 
said developing blade includes a bent plate member. 

4. The developing device according to claim 3, Wherein 
said bent plate member has a thickness of 0.05 to 0.50 mm. 

5. The developing device according to claim 1, Wherein 
said developing blade includes the curved portion having the 
curvature radius Rc betWeen 0.1 and 1.0 mm, said devel 
oping blade abutting against the developer support member 
at the abutting point having the curvature radius R betWeen 
0.1 and 1.0 mm. 

6. The developing device according to claim 1, Wherein 
said developing blade includes a portion having a surface 
roughness less than 1 pm, Wherein the surface roughness is 
obtained from a sum of a ?rst average of absolute heights of 
highest to ?fth highest portions from an average line 
obtained from a roughness pro?le of the developing blade 
plate along an average line in a standard length and a second 
average of absolute heights of deepest to ?fth deepest 
portions from the average line in the standard length. 

7. The developing device according to claim 1, Wherein 
said developing blade includes the curved portion having a 
bending angle Within a range of 40° to 100°. 

8. An image forming device comprising the developing 
device according to claim 7. 

9. An image forming device comprising the developing 
device according to claim 1. 


